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Abstract of JP2001 1 24755 

PROBLEM TO BE SOLVED: To provide a rapid and appropriate method by HPLC for purifying 
compounds from a compound library, e.g. a combinatorial library or the like. SOLUTION: The method is 
applied to purify the whole of the compound library without changing correlated purification parameters of 
HPLC for separation with the use of an appropriate representative sample of the compound library based 
on an elution state at a predetermined analysis HPLC column or on a migration state at a predetermined 
TLC. 
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[#ffss*©«5ia] 

[f*** 1 ] 1 WKLkoGWfctM *»«Rtf/X 

a) »S4Li5ii-5^«9©7-i'^7ySra^1-5X 
S> 

b) •&7V7*7^©ft£WWc#LTTLC;&tf/XM: 
^«ffflHPLC%fJ5ia-e*>-a-C, 

c) Kft«K»^^t(fffiHPLC*9Ai»6ff©J:5K 
*tUi"5*\ aV/X»i«K»#TLC^u-h±ftif 

«fflHPLCjfe«r*«i-SX8, 

d) R?-f ^^yo^TXHtjHrftK^TtWIli-*! 

«WIfcWOT»tMi«HiflHPLCifeH:, #ffifflH 

p l cwfcttis^ctt^Wffl 3 i&.±z>mm<D 
ra©if§3, av/x»TLc#tftei , ts»#icttflH*H 

©*«t»fc£T©fc^#ttJfc©**fcA5©^*>;h, 
if, »«©«SfcBBIftrtb*b1t»lWiHPLC^B h 

[f***2] #WJlHPLC;RtfTLC©W#«:ia 

a icaavvcfj 5 §*** i i;hb«©#£o 

[f***3] 7^7*7 y ©^TXttSlfClft^-tSrf* 
»i-5ltUi:«;*l«|s|-*»fifflHP L CK: J:oT«fKi-5 

[fl**4] ft*tWfctt»Lfc*fcWW't'©fl'.^. 
W©*B**r8W&1-5«l** 3 £©«©#«£. 
[1***5] Lfc&, XSafctSWrffo 

fcTLcfcnc-e*a3i»xttiiiWiicwc*ftTT?» ? 

^7*7 y ©i OftVUl 0 0/<-tyhCf LTTLC 
iHT 5 If ** 4 (cfS«©*?£. 

[!***6] ftJJtWOTLCt^'f^DOlOft 

o o/<— fe^h«0TLCiSrtt:«1-5»**5^ 
sa*©;fri& 

[1***7] 7V7*7y ©50fcV>Ll 0 0/<- fe> 
>£TLClC,£o T#*f "T 5 it** 5 lCfB«©#S= 0 
[1***8]. tt*tftft2W7^7*7^©l Oft^Ll 

*t*^ 7>f7*7U±{*:Sr^l«fflHPLC-e»$!tr5 

[1**49] ft**m&tf?-f7*5y©ioft^u.i 
0 0 /<— >" h © T L C tfn ^©fls^*©**** 

ttmm hplci; xoxmutzn** 6 n:e«©# 

2fc„ 

5/<— fe^ h~?b 5l***lfcSB*&©2r&, 
WWIlll 7-T7*7ycO^TXtt^KW(-±T<D 



#8U8HPLC©ffl, »*M!HPLC*9A!6»6»Hit- 
SIWt»Srtfc©fl:^*©# : &*UVat//XttMS* 
WSrffi WT»3&t 5 - £ ic i ot®^©Hx*$rMi6i-5 

ffi**llClE«c©#8:„ 

[1***12] ^*tfflHPLCICioT«SS{^*t5{l: 
•^©±TXttllirWK:^-CO#Biej6S9 OA?--ty hfc 
±0^1***1 KBit©#8s. 

[f*** 1 3 ] MIH P L C £ff 5 ©-e£>*ili> # 
*Sffl h p l c zfi b ltrKft*»Wfc» br © jwt 5 »* 

*12*fe 0 
[*M©»»*»W] 

[oooi] mmoftm -mat, k& 

Void? 4 7? V , avift b y T^yJ^fy y 

MD- K£y£ TV 7* 5 y o*»»XV/XH:W»Mrtfc 
BBi-5. 

[0002] ($§9?©**) s& ismt&mttttm- 

[000 3] ttfltift#< a ^tfT- h 

y 7*7 y Rt^y - K£j*5-r 7*7 y t ltpss 

hXi4^/^f-^*-7*T WIC*3V^, W*r\Z-Wr%$r 
<©IS»k^*t LT^S^VS. fls£«W>5-f7*?y 

[0004] ^©fc^*ttaw-sfc«>©#ifc© 1 o 

^^©-fk-g^Sr^n-r h^77-f— feai-SRffifeSr 

5ft^ife©S9J*'t*SlfeS:0fil§-rS©^#*/i«fMA-» 

[0 0 0 5] ****«Mb-fr«W':affl'6n6*, <fc£»© 
7^7*7 y fc»J»tf/Ottt^f*tt5fc»©»*tt& 

[0006] mwomm) vc&m. «*.«, =vet 
h y t^7^7*7 y x»y - k^^t*? y ©i 54 
^^©7^7*7 y £«§8&uv / x!i#mtttt5fc*© 

[0 0 0 7] r©*»tt, *3W«jR:iWa-}-«ft^*, « 

3ytfT-hyr^7^7*7ysuty-K^7i' 

7*7 y }c*ift5t>©i6^ UtfL«, ***»»CHMH-f5 

h^77-f~ (TLC) 7°W— h±^©{?:^ 
(Rf) at5»ttlB«fr^o^h^57^- (HP 

lc) #?j*-?oim#mt:G-t2>t^5%n,&mmc 
y *»a , i-5©t*ai4*#©*'£^v'«^ < , 

[0 0 0 8] m^©*7A3£«, Xt«IB*te» 
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Xtt^lBfflHPLC*?Ai»fe»ttir**rtlfc*>*. 13 

h±«r^ti)-r-5o J*oa»©fe-&*H:±< SW Uev^ (R 
f=0) ©{C*tL, tt,©t>©fiffiRf (09x.fi, 0. 0 
5<Rf<0. 2) , + Rf (09x.fi, 0. 2<Rf< 
0. 8) , XttfcRf (0lx.fi, Rf >0. 8) 
1-5. 7^:^7!>*©;<c«£©ffc^#*ttiL (£*rffl 

HPLC©4§£-) , Xtt&Wrt5 (TLCOi^) , - 
»©3o£JLh, #*L< fi4o£LL©R f ©#&, X 

fi, #*ffflHPLC©#£-fcfi, H*©»^f«fW©«F 
«, 09x.fi, TLC^u-h±©i£, «fX0WR-f*» 
*fc*361-5 it £*t &©»*«:, ftffiMX 
f±¥#8OTH PLC SrHHSl-Sfcfero^ItXtt^li* 

[0 0 0 9] Bf*©£WfflHPLCRtf/XttTLC:/ 

<Dit&t&>fr<bftm-rz r t as-ct 5-«a©^»ifflH p l 

-C^I^C^fcff^1-5©-CfctHi, i©7^^7!) 
Sr, TLC&tf/Xtt#WJ8HPLC©#*fcgBfcffl 
SH«#tt1-5ri:*5-et5llCHPLCyn 

ffl^-c»sai-5it^-e^5. 
[ooio] r^fr|s*$ns*«fefi, ftWW)?^^ 
yy, 09x.fi, ^^if-f-hVT^^fz/yVXtiD-h' 

Xfi^-WfflHPLCtCioTffFtfL, TLCT'lz-hi 

P>«EW1-5flt***S1-5rtSr-&tf. ttifclHrftfe 
©fftt#Ntt£;ltfc&, fflH1-54MtXtt^«*ftSr 
JB^T*©7V7*7" y Srflf»1-5. 
[ooii] fls-g*©7-r:/? y £«S!1-5;fc*©Sijg 
^©7^^7 y ©ft«WftS:0fJ£©»«ffflH 
PLC* 5 A, *«0R2tt«E& SO!/XfimS©TL 

5W-5r.i'*Jt?ta. ffiB81-5#«Xf±¥#BtHPLC 

fe ©rasf^ 7/-^ & jei- s - 1 4 < 

©JMfefc*©?^ 7*7 y £#fc:jg/81-5 r b 5, 
[0 0 12] JI^iWlMXfi, A!!«jfcH:?-f75 

y >p©(b^©#«ttf-^i:r, ^©7^7*7 y©2# 
zbfrb, r©T7°n-^^rr-T?n rggg^ (r o 

ute scouting) J t 
[0 0 13] #*L<fi, TLCSyHPLC©if?r 

titm-zm\£*<Qy<{7'yV ^5>©ft^©«Wc*fL 
T#8MXfi^liU8H P L C SrHifc-f 5 =. i t>»* L 
v\ rtvf^ioT, 09x.fi, ft**W<p©fl2**©*6* 



^»*:tll»1-S©3ISD-e*>S r. t S:56S-f 5 - b 
5. ?-f7*?9©l OfcV^Ul 0 0%, #*L< 

f*5 O&V^Ll 0 0%t*fL.TTLCSrfTV\ WL 
C*rft«tt»K:i8ft5'b©i:Jfctt1-SCi:t>-C*'5. 5 
^^9y±#K#UTTLCSrfTV\ 3ttf/Xttfls£* 
©f%*Wfl-©««SrftS1-5wfcfcJ:9» *©7-<7*7 
y ©*»##»«■£»« 3 ft# "5 - t SrHtSI/i fc© 1 1- 
#Ba*sft*W|sH!:BBUTa9)i&t©.-C 
ttfcV*it£\ Xtt*©9-f^9y©TLC*ft««|s|.0 
%©£+£fc-S:UfcV*»&\ ft*>0©$Mifl3HPLC 

loon] pii?*8*e.a, ^^a-a-^T^y 

5«t5fc, ft*IW»i*©7^:/7^lc:^T£jfc£*-v' 

[0015] rr-fcettSikS**!*, tt&m<oy'<< 7* 
y y ©»«atr»«(*rt©i*iu]*inf ttt=*tti-5 - fc 

Cifc «? , i>oMS^ 9 o %&±E5{b£%£ffiM-5 E 

[0016] (fffflftKH) it&mti Lfi bfi=> y V-f 
Y^T/Vy^Cfy^fDWM^^il. £ ft Ht Wf L- 
fiT/w^^i/VT'u— hXfi-^/wf-f-a— ^7 i~f ©?g 
ffiltfcS. £ft&©fl:£fc©&j*, mKatwrMSlJUart 
*±**6rftt-tiife©^«!t!:ll9l*«ttJ*#©*S"C 

$>5 0 £rfcre«sft5#8rett, *3SttfcBaart-sfl: 
7*7 y *»srv^»tt LTttsa-rs r t 

Sd^PiESftS. 

[0 0 17] r*lfe©**tt, Wiftttfc"^-**^ 

0Hx.fi, 3vc-7-hyr/W7'(7*7y2i.o t y-Kfe 

*7W^5Ul^rt5t>©*, LfiLfi, **a»'c:H:£ 

u-rzmmtv-rYVyyj- (tlo 7V- hxu- 

fl514IIW^oT YVyyj— (HPLC) A7AW 
»»i*IBSrW1-5tv^53Sl!.Sr«Hlfc1-5 0 gfS©»» 
#J, S.^5iic*fL-C, \ZbA,b-(Dit&mty° 

w-h±T^©SS^»1-5ffl[pHcfc5o 09x.fi, K 

o*»©ft**f4ia t A/ b&m-fz r t j»*v^ (faff o © 

Rf) , ^©^©fiiSR f (0Jx.fi, 0. 
0. 2) , tpRf (09x.fi, 0. 2*WU0. 8) , X 
fiiiSRf (0. 8 IB) .-CfMHiT*. rne>©*«fefi, w 
©18^^, WffiH-Sft-fr*©?^^? ySr»M1-5©lc 

«a**fr©»3ei!i«v^5. 

[0 0 18] rH?>©*)£©^fi, ^WfflHPLCSr 
^5©-C&*vfi, *MtffiHPLC«rff5lfrKift«K»fc 

V^T, ^8lfflHPLC(c:J;oT»®3tb5{b-&-fe©±T 
X tiStSWl K^T ©*fi« Sr 9 0 — t v h «r ±H 5 1 © 

fti-5it^-et5o 

[0019] rr-effi^fctu5»g-, r^m^ 

HPLCj t^pfflfi&^eiWfflSfi, i« (5 0 0« 
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_t) ^^n/7A, 5U^7A, Xtt^?*©^;* 

©£/&4M#&£$i- 5 r t tftsm^h 5HPLC-^ 

[o o 2 o] rr-cfflv^tissi^ rg«6<j(c!8)^nj 
HSJ kv$/Mltt, HH#*#**e\ *©***«« 

KioT^^S^lcSH-S. |SiR©8ltt6<jlbfm 
n^w ywy^e km*) , ^ma; «-£ 

[o o 2 1] r^-e/avfeftaifrS-, fHPLCl^t 

i6T?ife5*ai»*HPLca^tt*a»"e*)*. $#© 

< 2o£Lt©l*li'S£ffl^ 
[0 0 2 2] mmtB V ■*?-■><} tt. *T*©fl:£ft 

[0 0 2 3] HPLCgegfi&^.n^ 
OWHPLCTfeS) it, ffclSWfw&VvCttSSfl 

(SP) ir^iijffi (MP) bO'^-yx&S PcD^Ib]^ 
i/7 M"5i:V^JSat-S<5<o IW© 1 oco^^j 
*:©J:5K:svMta#jfct>ij, s Pl^-fSi <?7c#v> 
mfa&ZG1rZW.m\i>m£\z ±ot: ©?ij*£;t7 7 J* 
©*fcff Llti*-. ^^vh^77^- «^BT 

h^77-{-SUtHPLC^Pv h?yyj-t)m&? 
bv h^77^-©tVi&©flfflIom.5. 

[0 0 24] H P L Cgfitt, ftffittfctt* '>ft < t fc 
£l.T©*/*£*«r£tf : aWJfcHJfcft* ^IWB#2E«£ 

Urt-*fc«>©tta«. r*ib©8«tt, mtBHSJx 
5#j£&/Bv , >T-m!&gfc l fe©-mfcv^s, ffiffc, 4g 

[0 0 2 5] HPLC^ilSrXSi-tSfcfeW^S^Fflffi 

&.T<0&%1cmzfm£tlX^Z : J. Chromat 
ography, 192:222-227 (198 



0), J. Liquid Chromatograph 
y 4:661-680 (1981) J . Chro 
matography, 249:193 — 1 98 (19 
8 2) . 

[0026] mw£®imti*m<Dik£m*miii'rzt> 

0 0 MraWtefflrt-CfoSo ttSiUflgffiliCig 
*7AT-fe5, 
[0 0 2 7] 3f]^W^e(c:H«*^ttS.D ? UV^ 

tfl-r-<# p^n &sw£i- 5 © k r n & ©*tu«©w*tfjB 

[0 0 2 8] rrfc1B«*iv5^*H:» #^yK, 
Ltf JMMMKVXE* ^2000ps i ST?) 

H P L C ©3tt©ttftft# 5 1> ©-?& o T <b J; 

h p l c©anf ©»f^*fr-efflv 6>*i5 hz>zmz-z® 
mmnmm («*.«. 3 0mL/M) ©teJBfc&gt 

[0 0 2 9] »o^»©Jfi«(c;*JV>Ttt, *9J—)\>/i& 

imibfah fcfflv^e>tv5. s-fr/Kmmtt, 

T-feh=HJ^/*Sr^v>5to©^-Ctt«?«©3S (rix 

$>•?#£) £9fctt14-CS>3. tt«©»iPH:iBv^E* 

*#v«*©4effi*rj&S*r3TT«4#S>a. Sfefc, 
Jttttt** vv|ft« (£«*.«, 5 $ ^ b I'giT) T©* 5 
A^E« (K^J) ©teffl **tfcJ:oTJ: 

[0030] mw,m 

©<&&•©«**»*: T L C»V/X«»«ffflH PLC 

T^»L, XW/Xf±^«fffiHPLC*5A*»P,«ltli- 
*©*»«r*fir5ri:*'&tf. t>ifcV*©»«!5SRI)£ 

Siist, ffiMi-^^iixtt^Btffi^fflv^r-t©?^ 

[0 03 1] TLC7°W-hJi-e©^ r a?-S.U 5 /X(4 
MfflHPLC hU-^ ■?©»»■*■«©-*© 3 o'£Jl± 
©»**»SL, ^iffiHPLC7*P h3/Ut^tue>© 

flf*©#*t*ffiatB83iftttsr rti,p> 



-4- 



HPLC7*n h=/HiffiS1-5i5s hbQZ>mW£& 
V/JfctlTLC/nha/HCOV^, HPCC*#0 

■fey -oofKoftdliftio 

[0 0 3 2] Lfc^ot, fc**©7-f7*9y«f>©±-C 
©. XttJWttlCAT (i-*t>%» 9 5 © 

h p l c & te£T 1 oO«SBBJI#W 

[0033] rr-CfflVMbn?)^ ftftKttii, AS 
«jfctt7-f7*?y©l 0^— ir>-h*«> J;9£F£b< 
l±7-f7*7y©5/<~ fe^h*SS, fWSKtt?^ 

^?y©24v^5^— fevh-cfeSo twpofb&iife 

©&tt (ffitt©, Lfci^T, HP LC# 7 A 
WIWXttTLC^W-hTOfiWH?-©^©) 7^7* 

7 y ©#«tttcft#i-5 0 ^riBT*) 

[0 0 3 4] rit?^V>fetv5#^, 

tA/^lb-rSr t*5<CV^ (f5i£0©Rf) . te©t© 
flffiR f (#l;if2, 0. 0 5ftV^L0. 2) , fRf 

0. 2ft^L0. 8) , XttiiiR f (0. 8 

rt^-CtS. rn&©«f«Ht. TLC/l/-FM# 
£©R f "e#JE©#«rtfcSHW5ft#*Sr«Hi[-t-a» 

TTLC2WF£*fflHPLCIa&»r*fc#, 

/2o^-tyh* (v/v) -e&y, ztittnmwi 

[0 0 3 5] &fUU, «SS7*n ha;Vf|i4o&± 
©WKfcJB^S. S«#»4, ^©jSJfcSfc/B^STL 
C7V-bJL-e©fS£fB^-©$6B, XttMJe©#7A3£ 
«&t^K3R fc/B h p l c * 7 a-c©## |» 
©Fr5t ©fiffl LT»«©«« ftU Ci^i 
*«Jte*£U itve>©fiF«*1#S©»«icA5±r© 

it-km www- s © HPLct#ttii 

[0 0 3 6] ££fclfflll£iT,S#i&«r/lVvC» 7V7*7 
V KJKffilcfiffl Sti5^#©»Sr»3ilc:^^1-5 r £ a* 
■C#5. £*tteJ:?K 7-f7*7y •Sr#8£ffiHPLC# ! # 
tBB-f ttfc* © 7 7*7 y £fl£|C*f LT£WS H P L C 



[oo3 7] \k&®<Dy477y*mm-z><o\m®t£ 

*f*tt» *©9-f7*7y©ft«W»Sr3fS©^«ffflHP 
tttti b ©*WM 7* -9 fc^M-fs r t ft < ikG-Vo 7 

47' : 7V<DmM\zm%-rz>z.t&x%, ^-©fc©*-© 

-[0 0 3 8] jJSKlt TLCS.U?HPLC©j^#5r 

ft^oiwteSifLrffi. 74^7V±#^mm-ri> 

Wi^«fflX(4^RtfflH P L C ^r^©7-r 7*7 y *>e> 

tldiU, *ft&©^#*©7^ 7*9 y 

-f 7*7 y©l O&V^Ll 0 0%, L< \*5 Oft^^L 
1 0 0%tC«-LTTLC4rtfV\ *©T L C£ft£S#$ 
K*5tt5t©i:Jtti1-Sr it"e*5. 7^7*7 y±ft 
fc#L"CTLC«TV\ &V/Xttft-&*©ft«tW© 
«*«r*Jti-3 ^©7^7*7 y ©*«£# 

SSKflfK 3*x#S £ t *>© £ t 

Xll-e©7^/7!)OTLC #ft£S*3ft© t © t +^{^ 
-RLfcV*i§£\ fti3 0©»lffflHPLC*fl:SrffiV^ 

[0039] rwicia«^^5*i£«, {t-g-^©?^^ 
7y©fl?lSS.u J #mwit©SFW^^«w^©^L, 

Mft^g 0%Sr±[Hl5fb^^««1-5r k&simxh 

[0 0 4 0] — o©ffi«|^*JV>T, *mW\*&>TOXU 
©HJfeSr-^tf : 

b) K9-f7*?y©ft*WsHc#LrTLCXtJ , /Xtt 

^*ffflHPLc*rtf 5xa-c*)ot, mm\m.7 47 

c) »ft«*W^«ffflHPLC*9A*»6if©J:5lJ: 

!|Sf^TLC7 , W-h±€:f© < t5(^ii)-r5^ (fi^H 
^©»«©I^S) t^CT, ftZlcBBaftJt fcjufc^ii 
fflHPLCife*«:S1-5XS. 

d) ^7^7*7 v <o±xxizmsmc±xzmm-tzT. 

a. ^IfjElciiawttt.tifc^glffiHPLcife 

^*ffflHPLC*5fi ; ton5#-glC««if^M©3 0 

a±©»«©n©ftH, jtv/xttTLc^ffistbaii 
-fruittffiysH-T-© 3 o^±©^«©H©1 : ill^-s^v^ 
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LC7*n ha/HSrR«?*rtfcAa^#fcOlMHcfflV^5 
[0 0 4 1] #$L<W\ MfflHPLCWTLC© 

dllflHPLCfciotMltS. ftjftWH-SrHfiHUfc 

[0 0 4 2] Lfc&, ffifclc. Xfialc*iV* 

■Cf?ofcTLCfclWC"Cj>5*\ Xtt3HtttKimC.*# 
Ttf, *O5^^7!)©104v>L100^-tyh, 
L<tt5 0fcV>Ll 0 0^-tyM:tLtTLC 
Sr^5rt^T?f 5. r tut J: 9, ft*W»fca£-1-S 

wwhws*© 7 -c 7*7 y t r t 

[0 0 4.3] ft*itt»©«a«rf-*y^U yJ^yV 
©rfctMMcjfl/CTLCfcf? 5ZhK£*>, %<D&M1fi 

u *titb<v&ft&ys(y'y v ±& 

5!)©i o^li o o/<— fev F©TLCi5, •fb-a-fei 

HPLC^nh3^Mt5£®5fc5, &oa»©$ 

[0 0 44] 7^7*7U ©£TXtt§WlttK:±"C©$He 
fflHPLC©^ ^(tfflHPLd*9A*»b*m-J-5W 
*W©»*©fc^©^fcUVXtf/XttMSftffl«: 

fflv^rsts&r 5 r. t ic «t o -cij#©JK£i &M*&-r a r. t 

[0 0 4 5] -o©ft«fc*sv^-CH: % fc-&ft©5>f T*? 

yn, 

f XiifiMWIH SrT L CXIiMI HPLCtiotft 

b) »R f Xtt&J#f$IW£, ^TLCXI47>WfflHPL 
C Kfl! ^ fc ft 5 fcffi E I8»tt ft 5> ft T V * 5 -*&© 

y<y * - 9 *&-r a -jffl©^nffl h p l c &mzftmz 

c ) mt&voxttmf'i ?7 y «p ©its* mar ^x^m 
fflxtt^«fflHPLc^m\ 

i) «E»llfflXH:^ltfflHPLC*9A4»60*Hi« 
©-S&ttUVftaSfcaUK «»Wtt©<lfcfr©fR5#ttK 
fi^ftff (MS) ; 

i i) Mmoik-g-mm&LX^ZZt&UVRTf/X 
i i i) ^©fc^fcStfW&^SfcioTWRtt 



i v) «»©fl2-fr«Sr^tf»W«r*ft, 
v i) #5.*«rW¥flWfcU 

v i i) »§uujt/xtt^ttrtJ:Si^afl:^©* 
*Ko^rcftib©Xg£ i &Sf£JEX-CR«1-a, -£ 

lC«fcoT*ftK$fta. 

[0 0 4 6] rfte©#fcic<k9I^Ci$ra#T*©uvK 

tt^iwtWMfcWEia^a©*!;^*©!**, Attn 

*©**#-a-*ft3. ffi*, MSfc±5R£©JRft©iR| 
£(42, 3©B#©^#$©e>ftat^5 , i>©-e&ao 
u vstKM s oift J: o r®^©Hzft^5B^1-5 i £ 
K«fc9s MSlciaB5K>iRil©f^a 5 #e>ft, j^o^F 
fiJ&ri5|Hlffi£fta„ L*»L*a*e>, ^©i5(ctr5r£ 

ffi«EJfi*JE€rfflVN5rt#H*-C*>SCiT?*>5. MS 
»Wi^ilS[*K:iRl*>5flrfi©a8»t5*n©»«Srfii|E-t- 
5fc©, ^-^7y7"- #V7° ($27B-.^7"!)y 

* ©ht-cm s sawc**-*- zmti*%%i-r a *>7 -r >- 

*&5KV7°) t]«*-T-t©m©9^VK*j»t5HfEH:* 
7 A^A* t m#Wk t ©K© 7 << isK&V aWJE i 9 
/h$v^©r^tftlfft&ftv\, l^EE^Jfc&fifcf 
afc©, ft*©iKK*#«r*JPtt*HPLC»«d»feJ: 

SIC, H#©JR££§fl*&-f-a©lCUV/DAD {#4* 

-K7Kitu» xtt«!©aa*tta«*fflv^ci: 

tfS-?#a„ 

[0047] «T©:rattfiatfcfT5£ fls 

tfMSfiHS) J4 N y u-i/at^f-^^-^l:, 
U<tt J Er*t6>©{b'g^tB8-f'5flb©1t* (1"*fet>, 

■C#S. ft-fr«>H:, JblC #lx.tf 1 H NMRlCio 

HPLC{C2ogJl±ro*7ASr-i-© > ^-©5*, 
©loWb-MbtrttHi-SMK:*©*)© (lotU<(4 

n-r h^9 7^-©¥«fl;f W«*MSr*9BK. 
[004 8] fMS-f s r i ^-et Zit&mnm. 

*H±, HPLC*7A-elfflL#5fcf>*5f«^ 
5„ »* b< tt, »®!LJ; 5 b-tZ>{k&m-Zit&Vo<D7 

ft-hyT/v5^^7y©-gp-efc5. rro^fesr^v> 

9, #*L<«:9 5%«r±l3S. 
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[00 4 9] 9i tV>5ffl»f±s 4>ft< th 

3mm. »*t<tti o 2 ^ev^Li o 9 mm. t9»* 
L<tti o 2 &i>li o *w&<r>\c%m*m-» 

[0 0 5 0] Aa«jttt» nnfoofl:^*!*, 7^:/7 

fls#*©=» j'tf-j-KP 7**^7? 
y - VMcmityJ^y 9 Sr^W5fc©» 4>fc< fc 1 1 
o©ftft x jfJKtt2 o£i±©ffilHJ:*5V vtSS* 

[0 0 5 1] ASMftWffifttt. 'W<H3ooM 
5£*» 2kt«1lfH:tt©^©*WlPeJ:5Rl6**W'"C* 
©«Bfc»lsS*4 - 1 *«rttM>*< 4: 1 1 o, 
U< tt'>ft< 1 1> 2o©gBft££t?, Kit. 

[o o 5 2] SA^J©7r ? 5-©Wctt, i-ry- 

W K, */w*>> ^y^K, *>v**lt, *y'=***w 
*y ^ytf^v^K, 

[00 5 3] m&t£im&\£tt : K, * 1"<* 

«, * y * u*-?- h\ ^-y^y^^w-^-f-K # 
y=f«K T^n-fK, =3f/y^, ^y^f/y^ 
x-rs^y-w, ^y/fry-zK truss? 

y^y, h°p-/K tfuiji?^, ws*vy kv, *y 

n>- (guinolones) . 75 /Kf, v^n7/f 
K, -~:*A (pen ems) , fif, ^f-^^, ■OV r 

<4/i/h—/K 5 
U#f^g (geometric solids) 

r^e>(cps^$tv5%©-ett^v\ r^e>©^ 

&»&$ttZ 5 ("***>*>, #55&7 5 y SfcK. 

* u-*^ K) c 
[0 0 54] ««3Sfc**$4iei&fcttSi"F©t>©* J £* 

ft5 : 

i) 75;WSi#, rfti^^jLtf, »7;>7r 
•7?;8o^ RSMfrfc-SWl. ^«{fll«©««x 

y was ; «i»i:7 5 z t 

[0 0 5 5] 2 ) % 9 \s*f- Kftttft £ ilfctt. 



\c?9 ****** 9 i^ffi&nmaxmiktmxtK. 

rixt>©»o*»xi±±T©ili*'&b**s-&**t5. 
fcWf&tt©*5*iitefite©£T££trS* w**- K7*o 
(2fc^L2 5 5C*l^:*7-K) Rtfcsj-y =f**l<':*- 
7 ^ • K (25?^ KlB) ; 35«» * K©** 

a^fB^ia^Miywj ; -a-fig^y vxr±tr 

y 5 5>>*$:frtrR*f**tFSHL Xtt*h.S>©*« 
«: ; «*4MW ; tffl:*^*^x^f;K 
*nf^- K n K *^*a7^ 

K 7^;v*^*Hi^7;K ^7r^- 
k 3' -ft*;VA7t^-;K (*f-/W 
.5 7) , 3-N-*/w^p( — ^:/^]) S%/W<? — 

[0 0 5 6] 3) K*^b*tt*#, r^(Cil7c^©^a 
; BBXflS^tt, ^=-^, 

VS-t^/i^a 9~*4 9 s*s (nojorimycin) 
(i*tb»PI#i:t>^ r A'3^— ^©B»S!lT?*>5) ; 

SfiaS, 0<^«> 5a-*/V^-2-D-^7^hf7 
(ijtJi, JftjgtMl (Klebsiella p 

n e umo n i a) ©^ftS:&§1-5 - 1 ittUbfrZ) 
(n = l) ; ^j«i!i*^b*»»RVr*v6)©Bt»ft. (n 

= 1) Mu:(-ii5^>-y-^^y Kto&ZSEMKxh 

^h-ffftttr, g^#(cEw$n5rnf>©m 

**!)^-tt)»lOi-C (n>l) #£*!h,S. 
[005 7] 4 ) 5c«5Xtt-frlWraMII3fref—7. 

©fflffit-tt, 7r^="7*TSr^tfE^ffc;^©fce) 
*S^*p**«aXH:'t*Lb©ftWlb^*n5. 

mo££f&zmmirzzk&teibti,z><<~i'V > cn 

fflv^ti5^V^7f^y ; fg»M9^>MZ.^-ti 

[0058] 5) L< H:^fe*XHilW«m!« 

titgSrJS* Lfc 9 JS^^&lJ-rr t /<C< *r©«£?>L 
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[00 5 9] 6 ) -Wfcizo £ 5 fti^-ttS, Xf*lg"£- 
Ko^T£«£ft5t>©©.k 5&te©#«£8B#£ffl^S 

[0 0 6 0] 7) #;ttf, ±fc«Jfi*4x 

mat, g-n&RUft&TL&mm&ft. m%x 
rtmatw Y^yy-<-^m. *©*»»!, w&mm* 

i- % ^asj, f- 9~T<$ ; 9VWR.<rM%, *© 
ftflSJcaftffl^feftS, *^uVv»^A-<yi?>tr- 
X $k*ft*9 9 V W-htf-X, PVAt'-X©,};? 

# ; «&©»B, «*.tf^fc, tttffcattMfclr 

^©^fiiiiK) 2 0 0 o^/wh^*-co«!Ht?fc»)W 
[0 0 6 1] SijOftte^tfiKte, * 

itm. 7hV, =• h P/K K# ; 

r 5 K, #/w^;frv, &*$$r£tr3Pttffi£ ; XttT 
fcj£*£ft5te©#J6tt#«ttK*© 5 *>© 1 o^©*§ 

T t i H»3t©»ffir*) o X t £ V \ 
[0 0 6 2] £fte>©£«&ttHC-?fcoT't>&ft-3TV'> 
Tt><fc<, ^iUoKlo^ ftft, mm 

>\ B&Hi, t Kn^rV, 7^a*->, itt#lt>L.< 
[0 0 6 3] fls£»tt, USttaWSrSt-e* -v/V^a- 



[0 0 6 4] r©swi»s »», 

[oo6 5] ztiha&mtitk&toizmjtttttbto* *» 

«fc»*£tfTti^*»Mr5 3. TttE 

ttEHrt©v^»fc4 2o©fls^©w©OTfcfc, 

«, «f/&©«ig©-tfn (0) Xttlo (1) ©g<t#£ 

4: ft lc#(c^fflT*&?>„ 
[0 0 6 6] 31 ft © TttE^J&UE^J tt> 

^o<t 9 ?S*©iH?iJi: UTWffiUTH^©fe5#a 
««i£Ko^T©*®«it©#m!-H-f3tim£#5r 

[0 0 6 7] TteE?lJtt, Bfaro^JfttJirt-'BfcOtlP 

b ^> 5 ftoaScR:^«o«Jft«i* ^W&Sm n lc*f-f 5 
*#6«*'&l»K:J:oTt>fc6*i|i6J:5H:v nfi©«ig 
W#«ttil^©«-*©3g|li©Sb*^Bi1-5H«1f#^a 
9J ICES $ tvfcTttE^iJWtlWT. K *» b ©^T- 
^ ©JtStc £ o TH«©*S;-c#S r t dJ-et 5 £ 5 

[0 0 6 8] -R^©BrHte©fe5-g-J*&»©£"C£* 
[0 0 6 9] ^fa-T" • 5 S^rtTW^bg-fc© 

t, ursftftfe** : (l) Bf*oaniTK^rt©fls 
#*KBiraflMi ; (2) -m<D^mimmmmm\m 

•*-aroflM»OWP»Ri4C*iEfiftt«; (3) 
[00 70]»JKH:, »«tt=«>tfa-#WHlt?lT 
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*©ffcfc>0fc, MgfcWC, #£L<te 
[0071] &ToJMttttfeM*#IR-*-S r t t?*38 

[0 0 7 2] Jtlfll : &«r& 

C 1 8»lS:^r1-STLC7'U-h 
■c, 8 o / 2 o v / v ^ ^ ; 

lUfe. ^ib©^*!^ fSfcflB^ (Rf) 0400 
Rf =0, 0. 05<Rf<0. 2> 0. 2<R 
f<0. 8>XliRf>0. 8co5*>©lo$r^'-f^r 



[0 0 7 3] R f =0-ettfcWb£«9£ % rt#*54. 6 
mmt?*)55 5^Dy, 5 OmmCl 8i&||HPLC* 

(zk/r-ir MJ/V9 8/1. 5 (v/ 
v) ) AXfmtB (100%^/-/P) fcJfl^TSftti 
Lit. 

[0 0 7 4] 0. 2&V>L0. 8©Rf SrWfSfll^* 

Lfcc 0. 0 5ftV^L0. 2©R f &%-fZit&m*&. 
Tfc|B«'$*T/57 , n ha;H I I SrffiVTgftb 

Lfc. 0. 8*r±BSRf **i-5ft-&*tt£llTKB« 
JWT'nha/HXIilVl-fflV^aLfc, rilb 

[0 0 7 5] 
[£l] 



[0 0 7 6] 





S£&(mL/#) 


SA 


SB 


0.0 


1.5 


75 


25 


5.0 


1.5 


5 


95 


6.0 


1.5 


0 


100 


8.0 


1.8 


75 


25 



[*2] 



[0 0 7 7] 



ISIS (#) 




XA 


SB 


0.0 


1.5 


45 


55 


5.0 


1.5 


0 


100 


6.0 


1.5 


0 


100 


8.0 


1.8 


45 


55 



[0 0 7 8] 



I I (#fff) 



HpB (#) 


«jS(mL/0O 


SA 


SB 


0.0 


1.5 


30 


70 


5.0 


1.5 


0 


100 


6.0 


1.5 


0 


100 


8.0 


1.8 


30 


70 



1*4] 



RIB (#) 




SA 


SB 


0.0 


1.5 


95 


5 


5.0 


1.5 


5 


95 


6.0 


1.5 


0 


100 


8.0 


1.8 


95 


5 



[0 0 7 9] ^Wffl*9Afc*N-Sw*Lb(04o^^n 
m, 5 ^ 9 n V'SAT©*®**'*-* C 1 8 ft*#J&fll*. 



[0 0 8 0] 
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[*5] 



[0 0 8 1] 



mm («o 




XA 


SB 


0.0 


28.0 


90 


10 


5.0 


28.0 


75 


25 1 


6,0 


30.0 


5 


95 


7.0 


25.0 


0 


100 


9.0 


25.0 


90 


10 



t*6] 



[0 0 8 2] 



KH (AO 


SL$(nL/#) 


XA 


*B 


0.0 


15 


70 


30 


1,0 


28 




55 


6.0 


28 


0 


100 


7.0 


28 


0 


100 


9.0 


30.0 


70 


30 



[0 0 8 3] 



Bssa (#) 


«»(nL/^) 


%k 


XB 


0.0 


15.0 


"45 


55 


1.0 


28.0 


30 


70 


6.0 


28.0 


0 


100 


7.0 


28.0 


0 


100 


9.0 


30.0 


45 


55 





SX(iL/#) 


U 


XB 


0.0 


15.0 


98 


2 


1.0 


28.0 


95 


5 


6.0 


28.0 


5 


95 


7.0 


28.0 


0 


100 


9.0 


30.0 


98 


2 



[0 0 8 4] ro«UC*5V^Ttt, h -4 is 
»8 1 9£A#7*^:x:c-*SHf X.5G i 1 s o n 2 
15«#/>yK??toft, M^^u^^ttGi 1 so 
n2 15»/^F7tfcot 4gE*^tt5 0SC 
iR^-f^y K 4:41*. 5 2OC0G i 1 s o n^y^3 O 6 

frJ^Vhotzo ftiRatf^ttl. 5SC*y^7K 
Wx.5G i 1 s o n 3 0 7 ^^"Cfeofco 
^50 S C^y^y KSr«^5^n^9Anrffi* 
HP LC G i 1 s o n#l/73 0 5 ^f^T&o/Co 
^^rf-^8 06Monome t r i c ^eyV^^MtX'SG 
i 1 s 0 n 8 1 1 C*V^5 v $ . **i*--C&ofc 0 BE 
A^^^ilG i 1 s o n 8 0 6^x/HE;^~**?&o 
fco fflV>5j^fcHPLC^W^m icromass^ 
tOMS^P latform LC^S:fx.5 



G i 1 s o n 1 7 O^ef/l- ^t-KTKtWT 
foofCo I^MSWit *M&»'t* % s1k (AP 
C I) RXfMe g a f 1 o w^W^ hn^^l/- • J# 

(API) «[*rfl*.5 4«HII*ft*T^9>flPt*tf. 

^£#x.5 0 58H#fi2o©G ilso n#^- hRtf 
10*-hRhcodynelS^#ti)ot 0 y 
#tZLC3£i&\£i& loo 1/1 000 ACURAT 
EStfUpchurch^Dy^ofc, f—^tSL 
AttD i g i t a 1 CELEB GL-23 
^t 9 ^— ^ ^^WHew lett Packar 
d Laser Jet 6 P^y Tfe 0 V w*l»4 
Windows NT V. 4. 0(^K^it5mi 
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cromass Masslynx NT 3. IB 
6, OpenLynx Version ™, F r a c 
t i o n Ly n x T3vr &tfG i 1 s o ngUn i p o i 
nt v. 1. 6 4y7h|>x7^A/t^fc 0 



[0 0 8 5] lipr ep-HPLC/UV/MS^ 
[0 0 8 6] 



n 




[0 0 8 7] iO^xAOE^^-fXttfiJLToat) 

£T\ StfUVH^^J • tf:y**S"CH:G r e 
en Peek, Upchurch Scientif 
ic, INC 0. 0 3" IDtffeofco t—fTV? 
• • #y***-Ctt:G r e e n 

Peek, Upchurch Scienti f ic, 
INC 0. 0 1" ID-Cfcofco • 
^^bup c h u r c h^^U 3>**"CttG r e e n 
Peek, Upchurch Scientific, 
INC 0. 0 0 7" I DT'&ofco Upchurch 
y*frbmMV0V'f~-'<*.-?ftG t e en P e 
ek, Upchurch Scientific, IN 
CO. 0 1" ID-C&ofco ^^yy^^bi^aW 
*4"CW:0. 04" ID (Tubing Accura 
te/FC ^^n^t-lPE-lOOOFC) "T?feo 

[0 0 8 8] ^ftfc^ElMMXtCj:!), 3 0mL/» 

(Dm&RVit&t&'i^^miim (5 ^ * p ^t) 



[0089] ±h BwreBW^ fti-- 5 w <Dtmim<D 

£oTS¥#lt£tV*CV^ 0 lO^FRheodyn 

^Kigfro *:/y • #y**-CHu *ft#l/i 

0 0 o^jfe»ws*b5o i»©*asMSKJiA/"ea5 

^hn^^l/- (ESP) aiai^^lpj^p 1- 5mL/ 

7))y9 (Upchurch^Jy?) fcioTff* 
##J£ft, »3 0 0 m L(0**E S PSat^CAotS 

(apci) aat^ettiafftv\ 

BUnipoint y7h!>x7S:ffiV^««IUo 

[0 0 9 0] Ms#tr— ^-efesfcwtsbix, ^o-t 

«PfcLTJBv\ *9J-fl'/i£ (5 0/5 0) 

[0 0 9 1] 
1*9] 
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(uiL/#) 


ITT InJ/KJUb 

(?» MS-FC 


(?» UV-MS 


ESP 


22. 


1.5 


20 


3.5 




28 


1.6 


15 


9 




30 


1.6 


15 


9 












APCl 


22 


0.5 


12 


23 




28 


0.5 


15 


12 




30 


0.5 


15 


12 



[oo9 2] w&ftKfttt. mmmmmmzft&h, s 

StKEcafcfeldPEG 2 OO^bPEGlOO 0"eftiE 
Lfco 5 «BK"C 2 o©«8R^-Sr«*. 

0-6 5 0 E A;w«l©^iiSrtU 

ttO. 1 2 0 0 m g 0«517J) D , i^SAta 

14 5 0&<^L2 0 0 O-r-T^P !) h/W©«fflT-fco 

[0 0 9 4] &Tf<OWteZ<DftX/l>-7-y hSc©*iffi!- 

©fE/B&sTt'. 

[0095] mmm 2 : flsa»©*?w ^5 y ©mm 

m^^m^tiit^^KDy^^yV SrSRU 8 0/2 

©5*>©5o©TLC£#fc„ tOTLC^TC/T 
1% 

[0 0 9 6] 

Ut2) 



[009 7] r©TLCORftt|f)0. Ilt?fc5t© 
tJUaSft, f»»SSllt»fflHPLCtl8 
1 life it 5 #8; I IXIil I I) KttEteBBWtrt e>ft 
fc. #8:1 ISVI I I*r»J*fcfHSU ^t>P>#*& 
©#»«:*>*: fc-*-©a»fcft«Lfc. ^dtF^A (fit 
Tl-^-f) I #*****»&©{&£*©»«;: 

[0 0 9 8] *&i<MkGM tr, 2mL ©SEA*BBt 1 
5 0mgftW2mL DMF©&«T\ #81$ HP 



fflHPLC*5A-C N 3#ftV>L3#¥©fiM$l$WS:^r 

[0 0 9 9] 
lit 3] 



'4 



9 f 




»6Wft*»fl)TLC 
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— »•»•. _ _ :«•» ^ -._»■"•:..."_•;» .' ""55" 



[0100] ffc£*<oft*tw©»afc«§, ?-r*? 
lcb, tt$i<Dik-&Va&x&mmLR f o&o. 1) 



[0101] 

Kb 4] 




[0 10 2] #8UfiHPLCj££7^:/7y<F©4 5 0 
«g©ffc£-#j£T KSSffl U sp*MJl* 2 8 m g T 9 1 % 

[0103] %m%\X Z r fcE«*Jl4**W©W3t 



7nyK-' ^©i$ct 

(51) Int. CI. 7 f^SiJiH-^- FI r-«-K<*%) 

G 0 1 N 37/00 1 0 3 G 0 1 N 37/00 1 0 3 

// C 0 7 B 61/00 C 0 7 B 61/00 C 
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[*sisnAi«] 



1 . Title of Invention 

HPLC Method For Purifying Organic Compounds 

2 . Claims 

L Araethod for pun|a^;iii^ one ot more organic 

compounds, compusmgthbit^^ 

a) selecting a library if 6^Mp^ii^ to be pari fied 

b) performing a Tli^yi/bt^^alytical HPLC on a representative 
sample of the library, whieh£am$i^^ less than ten percent of the 
library, ^•••|i|;^vf- 

c) determining acoraia|£^ method depending on 
how the representative sanipje ^iS^biBRhe analytical HPLC column and/or 
the sample, moves on a TL^|3l^aadvJ| 

d) purifying all or sutetafda^; 'MY of the. library, 

wherein the ooncla^'p^S^fe HPLC method is determined based 
on a correlation between {hir&ff^Mfirfe^&nesbf retention times if analytical 
HPLC is pcrformedvand/ouhree or inore zones of retention factors if TLC is 
performed, such that ifajb^^|^ali:Sf the compounds in the 
representative sample fall v^thinip^cukrzme, a correlated preparaiivs 
HPLC protocol can be used |o ^a^^jbpotiiids that fall within the zone. 

2. The method aceordin^to claim L wherein both analytical HPLC 
and TLC arc performed in^tepf^;.;^; -Sr 

3 . The method accoft^g itbifil^te 1 , AVherein the representative 
sample is purified via prepa^i^ all or substantially aM of the 
library is purified. 

4. The method accpr&n^ tp ^laiin 3, wherein after the representative 
sample is purified, the puritj bf^e : 5»ng>ounds in the sample rs determined. 

5. The method accdijding^ciaim 4 V wherein after the purity is 
determined, a TLC isperfomWd:^ and 100 percent of the 
library under the. same or slibstafttiallyihe same conditions as the TLC 
performed in step a. 
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6. The method accpfdii^b^aiin 5, wherein the TLC of the 
representative sample and the tp to I pO.p&reent oi the library are compared. 

7. The method accotdirtg^d daim 5, wherein between 50 and 100 
percent of the library i 3 ai^ziiimap^. 

8. The method accQiph^^ 6, wherein if the TLC of the 
representative sample arid tfcfc 1$^ of the library show that the 
compounds move into the sfai£miG0jbn the entire library is purified via 
preparative HPLC. 

9. The method 6, wherein if the TLC of the 
representative sample arid thfe l|:toi0O|percent of the library show that the 
campoimds.do not move iiiUlti^ji^^ifone.. then the entire library is 
purified via preparative HJ>jde i||^|n^lternativc method. 

1 0. The method;aci^ird|^||Sm I , wherein the representative 
sample is between 2 and i^K^p^X&m^rt library. 

11. The method o f aiiS; j^^^in during the preparative HPLC of 
all or substantially all of a^|ih^pf^on collection is triggered by 
determining the presence qjr|he^n^i&d of interest in a sample which is 
eluting off of the preparati^H|^^ainn using UV and/or MS detection. 

12. The method:of;j4^^|4^ui the purity of all or substantially 
all of the compounds pun&& \n||fi^iMveOTL^ is greater than 90 
percent. 

13. The method of ^aiS|3pprein analytical HPLC is perfoimed, 
if at all, only on a represadUiive*^ to performing preparative 
HPLC, 
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3. Detailed Description of Invention 

Field of the Invention 

The present invention generally relates to the purification and/or 
characterization oflibrarics of compounds, for example, combinatorial and 
lead generation libraries. 

Background of the Invention 

Currently, there are many general methods for purifying synthetic 
compounds. These methods generally involve purifying a. single target 
compound from multiple impurities. 

Compounds are currently being prepared in relatively large numbers 
in combinatorial und lead generation libraries. Often, compounds are 
synthesized in multi-well plates or multi-tube arrays, with the number of 
related compounds numbering in the thousands. It is difficult to purify and 
characterize the libraries of compounds at the rate at which they are 
synthesized. 

One method for purifying large numbers of compounds involves a 
repetitive method of chiomatographing individual compounds. This, 
constitutes a full cycle of synthesis, work-up, and purification for each 
molecule. Often, a large amount of time is spent developing an appropriate 
purification method for the compounds to be purified. 

It would be advantageous to develop efficient methods for purifying 
and/or characterizing libraries of compounds which are applicable to a wide 
variety of organic compounds. The present invention provides such 
methods. 

Summary of the Invention 

Methods for piirifying and/or characterizing compounds, particularly 
libraries of compounds such as combinatorial or lead generation libraries, are 
disclosed. Purification devices capable of being used in the method arc also 
disclosed. 
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The method is premised on the discovery that structurally similar 
compounds,,such as those in combinatorial and lead generation libraries, 
often have roughly similar retention factors (RIs) on thin layer 
chomatography {TLC) plates and retention times on high performance liquid 
chromatagraphy (HPLC) columns. The method uses this discovery to 
determine optimum conditions forpurifying a library of similar compounds. 

For a given column packing, solvent system, and flow rate, most 
compounds tend to elute to a certain degree from an analytical and/or 
preparative HPLC column. Similarly, most compounds move to a certain 
degree on TLC plates. While some compounds do not move at all (Rf = 0), 
others move with a iow Rf (for example, 0.05<Rf<0.2), a medium Rf (for 
example, 0.2<Rf<0.8), or a high Rf (for example, R1X).8). One can readily 
determine a series of three or more, preferably four or more, zones of Rfs, or, 
in the case of analytical HPLCs, a series of zones of retention times, in which 
the majority of compounds in the library will elute (in the case of an 
analytical HPLC) or move (in the case of a TLC), for example, low, medium 
and high Rfs on a TLC plate. These zones can be correlated to preparative or 
semi-preparative methods for performing preparative or semi-preparative 
HPLCs. 

For a given analytical HPLC.and/orTLC protocol, a set of 
preparative HPLC conditions can be identified wherein compounds. in one 
zone can be separated from compounds in other zones. Accordingly, if all or 
substantially all of the compounds in a representative sample of a library of 
compounds is present in the same zone, the library can be purified usinfi the 
same HPLC protocol, which can be readily correlated to a zone on the TLC 
and/or analytical HPLC. 

The methods described herein involve evaluating a representative 
sample of compounds from a library of compounds, such as a combinatorial 
or lead generation library, by TLC and/or analytical HPLC, to determine 
which zone they move on. the TLC. plate and/or. c hue offthe. analytical HPLC 
column. Once the zone is identified, a correlated preparative or semi- 
preparative method is used to purify the library. 
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Appropriate conditions for.purifyirig a library of compounds can be 
worked out by route scouting a representative sample of the library for a 
given analytical HPLC column, solvent system and flow rate, and/or a given 
TLC backing and solvent system. A correlated preparative or semi- 
preparative HPLC method can be applied to purify the library of compounds 
without having to change the purification parameters, so that a single method 
can be applied to the entire library. 

A suitable sample size is.typically on the order of between 2 and 5% 
of flic library, depending on the diversity of the compounds in the library. 
This approach is referred to herein as "route scouting," since one is scouting 
for an appropriate purification route. 

Preferably, both the TLC and ihe HPLC are performed on the 
representative sample of compounds. It is also preferred lo perform 
preparative or semi-preparative HPLC on a sample of compounds from the 
library before purifying the entire library. This allows one to verify that the 
conditions arc.suitablc for purifying the entire library, for example, by 
determining the purity of the compounds in the representative sample. Also, 
one can perform a TLC on between 1 0 and 100%, preferably between 50 and 
100% of the library and compare the TLC to that in the representative 
sample. By performing a TLC on the entire library and/or determining the 
purity of a representative sample of compounds, one can ensure that the 
majority of the library can be adequately purified. If the purity is not 
adequate on the representative sample, or if the TLC of the library docs not 
sufficiently match that of the representative sample, alternative preparative 
ILPLC conditions can be used. 

The representative sample should encompass, if possible, die most 
polar and least polar compounds synthesized in the library, to help ensure 
that the method is applicable for the entire library. 

The method described herein results in substantial time savings in the 
purification and characterization of libraries of compounds, andean provide 
compounds with greater than.90% purity. 
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Detailed Description 

Compounds arc often synthesized in the form of combinatorial 
libraries, which are often in the form of multi-well plates or multi-tube 
arrays. A major bottleneck in the synthesis, purification and evaluation of 
rhe compounds is. determining appropriate purification conditions for the 
compounds. The methods described herein detail how entire libraries of 
structurally related compo unds can be purified. 

The methods are premised on the discovery that structurally similar 
compounds, such as those in combinatorial and lead generation libraries, 
often have roughly similar retention times on thin layer chomatography 
(TLC) plates and on high performance liquid chromatography (HPLC) 
columns. For a given sorbent, solvent system, and flow rate, most 
compounds tend to move a certain degree on a plate. For example, some 
compounds do not move much at all (Rf near 0). Others move with a low Rf 
(for example, between 0.05 and 0.2 ), a medium Rf (for example, between 0.2 
and 0.8), or a high Rf (great than 0.8). The methods use this discovery to 
determine optimum conditions for purifying a library of similar compounds. 

An advantage of the methods is that analytical HPLC is performed, if 
at all, only on a representative sample priorto performing preparative HPLC. 
Using the methods described herein, Ihe purity of all or substantially all of 
the compounds purified via preparative 1IPLC can be greater lhan.90.pcrccnt 

Definitions 

As used herein, the term "preparative HPLC" and . like terms is- meant. 

< 

an HPLC system which is capable of producing high (500 or more) 
microgram, milligram, or gram sized product fractions. The term 
"preparative" includes both preparative and semi-preparative columns, but is 
not intended. to include analytical columns, which provide fractions in the 
nanogram to low microgram range. 

As used herein, the term "mechanically actuatable' , when referring to 
a switching valve is. meant a valve whose different positions are selected by 



-19- 



other than manual, actuation, i.e,, by computer selection. The actual 
mechanical actuation maybe electric (i.e. a solenoid controlled valve), 
pneumatic (i.e. act air pressure controlled valve), hydraulic (a liquid pressure 
controlled valve), or any other equivalent means. 

As used herein, an "HPLC compatible detector" is a detector suitable 
for use in an HPLC system which is capable of providing a detectable signal 
upon elution of a compound peak. For example, a detector capable of 
generating a signal when a compound elates from the compound is an HPLC 
compatible detector. Where component absorbancc varies widely, it may be 
necessary to utilize more than one detector. A detector capable of detecting a 
desired component is not an "incompatible" detector due.to its inability to 
detect a non-desired peak. 

A "waste reservoir" is a destination suitable for collecting eluate that 
does not include the compound of interest, for example, the solvent used to 
regenerate the column between runs or the eluate driven off the column 
before and after the compound of interest has eluted. Sui table waste 
reservoirs include flasks, bottles, or jugs. 

HPLC Devices 

Displacement chromatography (an example of which is HPLC) is 
based on the principle that in a sample the balance between stationary phase 
(SP) and mobile phase (MP) is shi fted the direction of SP. Single 
components of a sample displace each other like a train and the displacing 
agent with the greater affinity to SP pushes this train by fractions out of the 
column. Gas chromatography, liquid chromatography and HPLC 
chromatography are some of the most well known examples of displacement 
chromatography. 

An HPLC device typically includes at least the following 
components; a column, packed with a suitable stationary phase, a mobile 
phase, a pump, for forcing the mobile. phase through the column under 
pressure; and a. detector for delecting the presence of compounds eluiing off 
of. die column.. The devices can optionally .include a means for providing.for 
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gradient elution, altfiough such is not necessary using the methods described 
herein. 

Routine methods and apparatus for carrying out HPLC separations 
are well known in the art, and are described, for example, in the following 
references: ± Chromatography, 192:222-227 (1980), J. Liquid 
Chromatography 4:661 -680(1981), and .L Chromatography, 249:193-i9S 
(1982). 

Suitable stationary phases are those in which the compound of 
interest clutcs. Preferred columns arc reverse phase columns, which may be 
natural (silica gel with alkyl chains of different lengths) or a synthetic 
crosslinked polymer (consisting of styrene and divinylbenzene). The particle 
size of the stationary phase is within the range from a few \im to several 100 
jim. The most preferred stationary phase is a C u column. 

Suitable detection devices include mass spectrometers and TJV 
detectors. The methods described herein use both of these detectors to 
determine when sample should be detected. 

The methods described herein often require the use of relatively high 
pressures (for example, up to approximately 2000 psi), depending on the 
pump head, column size, mobile phase and sorbent particle size. These 
pressures may be in excess of normal operating conditions foi standard 
preparative HPLC. The methods also often require using flow rales of 
mobile phase (for example, in excess of 30 mL/min) in excess of those used 
in normal operating conditions for standard preparative HPLCs. 

In some embodiments, methanol/water is used as the mobile phase. 
Methanol/water solvent systems aTe more viscous than otherwise equivalent 
systems employing acetonitrile/water (which are more commonly used, but 
which can be more costly). The increased viscosity tends to create a high 
back pressure, and can require the use of high pressure tubing as well as 
tubing with wider than normal internal diameters. Further, the use of column 
packings (sorbents) with relatively small particle sizes (for example, 5 
microns or less) can cause backpressure, further mandating the use of wider 
tubings. 
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Purification Method 

The method involves evaluating a representative sample of 
compounds from a library of structurally similar compounds by TLC and/or 
analytical HPLC to determine which zone they move on the TLC plate 
and/or clutc off the analytical HPLC column. Ouce the zone is identified, a 
correlated preparative or semi-preparative method is used to purify the 
library. 

One can determine a series of three or more zones of retention factors 
on a TLC plate and/or. retention times on an analytical HPLC trace, and 
correlate a preparative HPLC protocol to each ofthe zones. The zones can 
be, for example, low, medium and high Rfs on a TLC plate, where low, 
medium and high are arbitrary terms which can be defined in any suitable 
manner such that they correspond to a correlated preparative or serair 
preparative HPLC protocol which separates compounds in one zone from 
compounds in the other zones. For a given: analytical HPLC and/ox TLC 
protocol, a set of HPLC conditions can be identified wherein compounds in 
one zone can be separated from compounds in other zones. 

Accordingly, if a TLC or analytical HPLC. shows that all or 
substantially all (i.e., greater than 95%) of the compounds in a library of 
compounds are present in the same zone, they can all be purified using one 
correlated HPLC protocol. 

As used herein, a representative sample is typically less than 10 
percent of the library, more preferably, less than 5 percent of the library, and 
most preferably, between 2 and 5 percent of the library. The number of 
compounds in the sample depends on the diversity of the library (in terms of 
polarity, and, hcace, the retention time on an HPLC column ot retention 
factor on a TLC plate). The representative compounds should encompass, if 
possible, the most polar and least polar compounds synthesized in the 
library, to help ensure that the method is.applicablc lor all compounds In the 
library: 

As used herein, a zone refers to a range of retention times or retention 
factors. For example, gome compounds. do not move much at all. (Rf near 0), 
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Others move with a low Rf (for example, between 0.05 and 0.2), a medium 
Rf (for example, between 0.2 and 0.8), or a high Rf (great than 0.8). Using a 
TLC and using these ranges, of retention factors, three zones can be 
identified, low, medium and high. The zones can be correlated to preparative 
or serai-preparative HPLC conditions which purify compounds which move 
on the TLC plate with an Rf in the particular zone. A series of compounds 
was subjected to TLC and preparative ; HPLC using these representative 
zones, and the results arc described in Example 1. A preferred solvent 
system for cluting compounds on a TLC plate is eighty percent melhanol/20 
percent water (v/v), and this is the solvent system which was used in 
Example 1 . 

Preferably, the pari fication protocol uses four or more zones. One of 
skill in the art can readily and subjectively determine an appropriate set of 
zones, taking into consideration a range of retention factors on a TLC plate 
using a given solvent system, or a given range of retention limes on an 
analytical HPLC column using a given column packing and solvent system, 
and correlate these zones to effective preparative HPLC conditions to purify 
all compounds which fall into a particular zone. 

Using the methods described herein, one can quickly identify a set of 
conditions which applies broadly to the library. This results in a significantly 
quicker turnaround time for purifying the library when compared with 
traditional methods which involve perfonming an analytical HPLC on the 
entire library before subjecting the library to preparative HPLC conditions. 

Appropriate conditions for purifying a library of compounds can be 
worked out by route scouting a representative sample orthe library for a 
given analytical HPLC column, solvent system and flow rate, and/or a given 
TLC hacking and solvent system, A correlated preparative or semi- 
preparative HPLC method can be applied to purify the library of compounds 
without having to change the purification. parameters, so that a single method 
can be applied to the entire library. 

. Preferably, both the TLC and the HPLC arc performed on the sample 
of compounds. It is also prcfcrredtG. perform preparative or semi ^prepai alive 
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HPLC on a sample, of compounds from the library before purifying the entire 
library. This.allows one to verify that the conditions are suitable for 
purifying the entire library* for example, by determining the purity of the 
compounds in the representative sample. Also, one can perform a TLC on 
between 10 and 100%, preferably between 50 and 100% of the. library and 
compare the TLC to that in the representative sample. By performing a TLC 
on the entire library and/or determining the purity of a representative sample 
of compounds, one can ensure that the majority of the library can be 
adequately purified. If the purity is not adequate on the representative 
sample, or if the TLC of .the library does not sufficiently match that of the 
representative sample, alternative preparative HPLC conditions can be used. 

The method described herein results in substantial time savings in the 
purification and characterization of libraries of compounds, and can provide 
compounds with greater than 90% purity. 

in onc embodiment, the method involves performing the following 

steps: 

a) selecting a library of compounds to be purified 

b) performing a TLC and/or an analytical HPLC on a representative 
sample of the library, which sample comprises less than ten percent of the 
library, 

c) determining a correlated preparative HPLC method depending on 
how the representative sample elutes off the analytical HPLC column 
(identifying a zone of retention times) and/or the sample moves on a TLC 
plate (identifying a zone of retention factors), and 

d) purifying ail or substantially all of the library, 

wherein the correlated preparative HPLC method is determined based 
on a correlation between three or more zones of retention times if analytical 
HPLC is performed and/or three or more zones of retention factors if TLC is 
performed, such that if substantially all of the compounds in the 
representative sample, fall within a particular zone, a correlated preparative 
HPLC protocol can be used to purify compounds that fall within the zone. 

Preferably* both analytical HPLC and TLC are performed in step a. 
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The representative sample is preferably purified via preparative HPLC before 
all or subsiantially all of the library k purified. After the representative 
sample is purified, the purity of the compounds in the sample is preferably 
determined. This provides. a fast and effective means for checking the 
method to ensure that it works effectively. 

After the purity is determined, one can optionally perform a TLC on 
between 10 and 100 percent of the library , preferably between 50 and 100 
percent of the library, under the same or substantially the same conditions as 
the TLC performed in step a. This verifies that the purification conditions 
which apply to the representative sample apply also to the entire library. 

By checking the purity of the representative sample and by 
perfonning a TLC on a larger portion of the library, one can verify that the 
technique adequately purified the compounds, and that the conditions apply 
broadly to the entire library. If the desired purity is not obtained, and/or if 
the TLC of the representative sample and the 10 to TOO percent of the library 
show that the compounds do move into the same zone, then alternative 
preparative HPLC protocols need to be determined. In some cases, a 
separate protocol may be applied to a portion of the library. 

During the preparative HPLC of all or substantially all of the library, 
it is preferred that fraction collection is triggered by determining the presence 
of the compound of interest in a sample which is eluting off of the 
preparative HPLC column using UV and/or MS detection. 

In one embodiment, libraries of compounds arc purified by 

a) deterrruning the Rf or retention time of a compound or a 
representative sample of compounds from a library of compounds by TLC or 
analytical HPLC, 

b) correlating the Rf or retention time to a set of preparative HPLC 
conditions with a set of parameters which correlates to the conditions used 
for the TLC or analytical HPLC, and 

c) peTfoiming preparative or semi-preparative HPLC on the 
coiTtpound.or.the compounds in the.library, wherein. 

i) a portion of the eluent from the preparative or semi- 
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preparative HPLC column is sent tD a UV detector and another portion of the 
eiuent is sent to a ma^.spectrometex(MS); 

ii) the eiuent. is discarded until UV and/or MS indicates thai 
the compound of interest is cluting, 

iii) the sample containing the compound oHntcrcst is 
characterized by MS, 

i v) the sample containing the compound of interest is 

collected; 

v) the column is washed with an appropriate solvent such that 
any impurities are removed from the column; 

vi) the column is re-equilibrated, and 

vii) the steps are repeated as necessary for each compound to 
be purified andVor characterized. 

The methods allow collection of UV absorbance and MS data in the 
sarae time frame. Fraction collection by MS has several risks associated 
with it, including loss of desired compound due to miscalculation of 
molecular masses, formation of adducts, and loss of compounds that do not 
ioni2e under the conditions that are used. On the other hand, the advantage 
of fraction collection by MS is that only a few fractions are collected. The 
benefits of fraction collection by MS are obtained and the detriments are 
avoided by triggering fraction collection by both UV and MS. However, the 
difficulties associated with doing so are that it is difficult to trigger fraction 
by UV and use a high flow gradient. To ensure reliable splits offlow to the 
MS and the fraction collection, the back pressure in the line between the 
make-up pump (an on-line dilution pump which dilutes the flow which 
enters. the MS instrument before the second flow splitter) and the probe must 
be less than the back pressure in the line between the post column input and 
the fraction collection. In order to achieve the desired pressure, one. can 
Change the tubing requirements from standard iiPLC devices to provide 
wider, diameters to handle the increased flow rates, and optionally use a 
UV/DAD (diode array detector) or other suitable detector to trigger fraction 
collection. 
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The following steps can optionally be performed. Information 
gathered on the compounds (i.e., the UV.absQrbanee arid.MS information) 
can be stored in a relational database, preferably with other infonnation 
about the compounds (i.e., synthesis conditions, bioassay information, yield, 
etc.). The compounds can be further characterized, for example, by 'H 
NMR. To more rapidly purify compounds, the H?LC can include two or 
more columns, one of which purifies compounds while, the othcr(s) is/arc 
being cleaned and regenerated. This step removes the chromatographic 
equilibration downtime. 

Types of Compounds which can be Purified 

Virtually any organic compound which is capable of being eluted on 
an HPLC column can be purified according to the methods described herein; 
Preferably, the compounds to be purified are pan of a library of compounds, 
more preferably, a lead generation or combinatorial library of compounds. 
The purity capable of being obtained using the method is typically greater 
than 90%, and is preferably greater than 95%. 

The term "library' refers to at least 3, preferably from 10 1 to 10* and 
more preferably from 10 2 to 10 4 compounds. Preferably, these compounds 
are prepared as a multiplicity of compounds in a single solution or reaction 
mixture, which permits facile synthesis thereof. Each member of the library 
of compounds can be isolated and, optionally, characterized. 

Typically, the compoxmds have a core structure which can be 
modified at at least one position, preferably two or more positions, with a 
variety of different functional groups, in order to generate a library, Tor 
example, a combinatorial or lead optimization library of compounds. 

Typical core structures are linear, branched or cyclic organic 
compounds that include at least three caibon atoms and at least one, and 
preferably at least two sites capable of undergoing a reaction to change the 
structure, usually by the addition of other molecules to the reactive site. 

Examples of families of insecticides include I -aryl pyrazoles, 
pyrroles, pyrrolidones, and nicotinic arid derivatives. However, ligand 
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compounds which may bind to the appropriatebinding sitamay be, for 
example, steroids, hormones, peptides, proteins, oligonucleotides, 
oligoiibomiclcotides, enzymes, and the like. 

Suitable cote structures include, but are not limited to: peptides, 
proteins, oligonucleotides, oligoribonucleotides, oligosaccharides, alkaloids, 
quinolincs, isoqtunolincs, btraiihidazolcs, bcnzothiazolcs, purines, 
pyrimidincs, thiazolidines, imidazopyrazinoncs, oxazolopyridines, pyrroles, 
pyrrolidines, imidazolidones, guinolones, amino acids, macrolides, penems, 
saccharides, xanthins, benzothiadiazine, anthracyclines, 
dibenzocyclohcptadienes, inositols, porphyrins, corrins, and carboskeletons 
presenting geometric solids (e,g., dodecahedrane). Thc core structures: can 
be derived from naturally occurring compounds, or can include non-natural 
modifications (i.e., non-naturally cx^urring amino acids and nucleotides). 

Suitable modifications for the core structures include: 

1) amino acid derivatives, which include, for example, natural and 
synthetic amino acid residues including all of the naturally occurring alpha 
amino acids, species having derivatives, variants or mhnetics of the naturally 
occurring side chains; N-substituted glycine residues; natural and synthetic 
species known to functionally mimic amino acid residues, such as statin, 
bestatin, etc. 

2) nucleotide derivatives, Which includes natural and synthetic 
nucleotides, such as adenosine, thymine, guanidine, uridine, cytosine, 
derivatives of these and variants and mhnetics of the purine ring, the sugar 
ring, the phosphate linkage and combinations of some or all of these. 
Nucleotide probes (between 2 and 25. nucleotides) and oligonucleotides 
(more tlian.25. nucleotides) including all of the various possible structural 
modifications; homo and hetero-synthctic combinations and permutations of 
the naturally occurring nucleotides; derivatives and variants containing 
synthetic purine or pyrimidinc species, .or mimics of these; various sugar ring 
mimctics; and a wide variety of alternate backbone analogs, including but 
not limited to phosphodi ester, phosphorothionate, phosphorodithionate, 
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phosphoranidate, alkyl phosphotriester, sulfamate, 3 , -thioformacetal 
methylcnc^mcthyiimino), 3-N-carbamate, morpholino carbamate and peptide 
nucleic acid analogs, 

3) a carbohydrate derivative, which would include natural 
physiologically active carbohydrates; related compounds, such as glucose, 
galactose, sialic acids, beta rD-g)ucosylamine and nojorirnycin, whicli are 
both inhibitors of glucosidase; pseudo sugars, such as 
5a-carba-2-D-gaiaclop>Tanose, which is known to inhibit the growth of 
Klebsiella pneumonia (n = 1); synthetic carbohydrate.residues and 
derivatives of these (u = 1) and all of the complex oligomcric permutations 
of these as found in nature, including high mannose oligosaccharides, the 
known antibiotic streptomycin (n > 1), 

4) a naturally occurring or synthetic organic strucurral motif The 
term "motif ' is defined as ah organic molecule having or containing a 
specific structure that has biological activity, such as: a molecule having a 
complementary structure to aii enzyme active site, for example. This term 
includes any of the well known basic structures of pharmaceutical 
compounds including pharmacophores, or metabolites thereof. These basic 
structures include beta- lactams, such as penicillin, known to inhibit bacterial 
cell wall biosynthesis; dibenzazepincs, known to bind to CNS receptors and 
used as antidepressants; polyketide macrolides, known to bind to bacterial 
ribosymes, etc. These structural: motifs are generally known to have specific 
desirable binding properties to ligand acceptors. 

5) a reporter clement, such as a natural or synthetic dye or a residue 
capable of photographic amplification which possesses reactive groups thai 
may be synthetically incorpordted into the sulfaminimidc structure or 
reaction scheme, and may be attached through the groups without: adversely 
interfering or affecting with the reporting functionality of the group. 
Preferred reactive groups are amino, thio, hydroxy, carboxylic acid, 
carboxylic acid ester, particularly methyl ester, acid chloride, isocyanate 
alkyl halides, aryl halides and oxirane groups. 

0) an organic: moiety containing a polymcrizablc group such as a 
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double bond, or other functionalities capable of undergoing condensation 
polymerizationror coporymeri^atton. Suitable groups include vinyl groups, 
oxirane groups, carhoxylic acids, acid chlorides, esters, amides, azlactones, 
lactones and lactams. Other organic moiety such as those defined foTR and 
R' may also be used. 

7) a macro molecular/component, such as a macTomolecular surface or 
structures which may be attached to the sulfaminirnide modules via the 
various reactive groups outlined ;above, in a maimer where the binding of the 
attached species to a ligandfreceptor molecule is not adversely affected and 
the interactive activity of tile; attachedfunctionality is determined or limited 
by the maeromolecule. . Example of macromolecuiar components include 
porous and non-porous inorganic components, such as, for example, silica, 
alumina, zirconia, titania and the like, as commonly used for various 
applications, such as normal ;and reverse phase chromatographic separations, 
water purification, pigments non-porous organic 

macromolecuiar components; including synthetic components such as 
styrenedivinyl benzene beads, various methaerylate beads, PVA beads, and 
the like, commonly used for protein purification, water softening; and a 
variety of other applications, natural components such as native and 
fimctionalizcd celluloses, such for example, agarose and chitin, sheet and 
hollow fiber mcmbranes;raade from nylon, polyether sulfone or any of the 
materials mentioned above; :Thc molecular weight of these macromolecules 
may range up to about 2000 Daltons. 

Suitable chemical modifications also include chemical bonds to a 
suitable organic moiety,. a radioactive moiety, a hydrogen atom, art organic 
moiety which contains a suitable clectrophilic group, such as an aldehyde, 
esten alkyl halide, ketone, nitrile, epoxide, or the like; a suitable imcleophihc 
group, such as ahydroxyl,:amino, carboxylate, amide, carbanion, urea or the 
like; or one of the other structural diversity elements defined below, hi 
addition, the chemical modifications can be in the form of a ring, bi-cyclic or 
tri-cyclic ring systern;.or structure which connects to the ends of the 
repeating unit of. the compound, defined by the preceding formula; or may be 
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separately connected to other; moieties. 

The modifications can be thesgme or different and each may be one 
or more atoms of carbon, nitrogen, sulfur, oxygen, any other inorganic 
elements or combinations thereof. For example, the core structure can be 
modified with cyano, nih-o, halogen, oxygen, hydroxy, alkoxy, thio, straight 
or brancticd chain alkyl, carbocyclic aryl and substituted or heterocyclic 
derivatives thereof. The modiftcations can be in different in adjacent 
molecular cores and have ^selected stereochemical arrangement about the 
carbon atom to which they-ate attached. 

The compounds can tie laid out in a logical fashion in multi-tube 
arrays or multi-well plates, in theiorni of arrays of chemical compounds. 
Preferably, the compounds^! have a central core structure, and have various 
modifications which permit the identification of ^structure-activity 
relationships with which toidetermine optimum compounds for a particular 
use. 

The array can be ordered in such a fashion as to expedite synthesis, 
purification, and evaluation, jto maximize the informational content obtained 
from the testing and to faciitatcthc rapid evaluation of that data. 

The arrays can be constructed from logically ordered and aranged 
sub-armys. of compounds. •Sub-arrays can be prepared which incl ude 
spatially addressable sets of structurally related individual chemical 
compounds, with a coirimon structure and a variable modification of the 
structure. Sub^arrays arc particular useful when multiple positions on the 
structure are modified, auditive Variation between any two compounds within 
a given sub-array can include, for example, zero (0) or one (1 ) change in a 
structure. 

These sub-arrays and arrays can be organized to form higher order 
arrays that include sets of arrays, and can be evaluated as a higher order array 
to provide in Formation regarding the optimum structural features for the 
common core structure ofinterest. 

The sub-arrays can be arranged in such a manner that. the direct 
comparisons of compounds automatically yields information regarding the 
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effect known fragments hayc on a desired application, as well as on the effect 
on changes in physical and r^tive properties. As provided by simple set 
theory for any number of independently variable structural diversity elements 
n, there: exists n logical higher order array arrangements, such that relational 
information on the effect of variatidiiof each of the n structural diversity 
elements can be obtained in a sirhitar liianner by comparison of testing data 
from the relative addressesin appropriately arranged suti-arrays. 

By screening all poss^le;syilthet!C variations of a core molecule, the 
selection of the optimal carididateis more a function of the data collection 
method than the "rational" basistfor selecting the compound. The desired 
physical and chemical propertied i.e:;: binding affinity and bioactivity, can be 
rapidly optimized, and directly conelked.with the structural changes within 
a particular array or sub-array. 

Because the spatial^rass of each compound within ^ a. multi-tube 
rack is known, the arrays can bctestied to generate complete relational 
structural information such thatl positive result provides: (1) information on 
a compound within any giVci spatial address; (2) simultaneous juxtaposition 
of this information upon a set of systematically structural congeners; (3) the 
ability to extract relational ^ctur^ infomation.from negative results in the 
presence of positive results^ 

Preferably, the purification is carried our via computer control, where 
the location of each tube iita multi-tube array or each well in a multi-well 
plate is stored in a computer; and Ihe identity of the compound to be 
synthesized is stored in the;! ;computer:in a "memory map 1 * or other means for 
correlating the data for the coni^uhd'to the position of the tube or wel I 
Alternatively, the purification can be performed manually, preferably in 
multi-tube racks or multi-well piaies^and the information stored on a 
computer. The compounds in tbc r tub!es can be purified . and/or characterized. 

The present invention will be forthcr understood witla reference to the 
following non-limiting examples:; 
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Example 1 : Analytical Methods 

A series of compounds were eyiiuated on a TLC plate with a CIS 
backing using an 80/20 v/v^detHaiiol/water solvent system. The compounds 
were .found to have one of fofr ritigeS of retention factors (Rfs), Rf - 0, 
0.05<Rf<0.2, 0.2<Rf<0.8, .<*p&Q&':. " 

Those compounds >^fiich;;did:not have an Rf = 0 were elutcd off of a 5 
micron, 50 mm CIS reverse phai&e flPLC column with an internal diameter 
of 4.6 mm. The compounds were ^lixfcid/using various gradients of two 
solvent systems, solvent A:(w^/^tohitrile.98/l,5 (v/v)) and solvent B 
(100% methanol). jjf sf/M*:''. 

Those.compounds with in^ietWeen 0,2 and 0.8 were ciuted using 
protocol T or II as described beloW. 3E^se: compounds uith an Rf between 
0.05 and 0.2 were eluted usuig protocol II or HI as described below. Those 
compounds with an Rf gTe&Sr Gum were ehited using protocol I or IV as 
described below. The prt)^^ls:arb:pr«scntcd below in tabular form. 



: '\ Tablet 
j^tocoli (analytical) 



Time (mm) 


Flow rale 
(mL/niin) 


%A 


%B 


0.0 


1.5 


.75. 


25 


5.0 


1.5 ,1 


5 . 


95 


6.0 


1.5 


0 


100 


8.0 


l.S 


"is . 


25 
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Ta6fe2 
Protocol Jtt (analytical) 



Time (min) 


Flow nic 


%A 


%B 


0.0 


1.5 ; . '-. 


45 


55 


5,0 


1.5 || 


•i 


100 


<S.O 


1.5 0> 


o 


100 


8.0 


IS I 




55 


Pr^to^im (analytical) 


Time (min) 


(mLAtfl^) | 


i%A 


%B 


0.0 


1-5 11 


fio'i 


70 


5.0 


1.5 ||. 


• 6 .; 


100 


6.0 


is |J.|H; 


0 


100 


8.0 


1.8 11 


30 


70 




Time (min) 


Flow rate I" 
(mL/rtM) *:}: , : Zl 


%A 


%B 


0.0 


1.5 If §f^r 


95 


5 


5.0 


1.5 %i 


;5 ' 


95 


6.0 


1.5 ;i| * ,,: 


:0 


100 


8.0 


1.8 f.. 


95 


5 



These four protocols ^-kij Analytical column can be scaled up to the 
following four protocols .(^^^fe^r.ii tables 5-8) on a preparative HPLC 
column (50 X 20 mm id vyiili; a G18 sbrbent with a particle size of 5 microns 
or less). 
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viable S 
Protocol I (preparative) 



Time (min) 


Flow life 


:%a 


%B 


0.0 


28.0 II 


•90 


10 


5.0 


28.0 |f. 


75 


25 


6.0 


30.0 || 




95 


7.0 


25.0 If | 


0 


LOO 


9.0 


25.0 || | 


90 


10 



Erotocol il-tpi-cpartttivc) 



Time (min) 


Flow Mb . 




%B 


0.0 




:1JQ 


30 


1.0 


28 |i 

^& — •-" -•vv 


•45 ' 


55 


6.0 


28 11 :■■ 


0 


100 


7.0 


28 P 


0 


100 


9.0 


30.0 i| ^ > 


70 


30 



Title 7 
Protocol III (preparative) 



Time (min) 


Flow ia|e 
(mL/mib) ■ 




%B 


0.0 


15.0 || ;U 


45 . 


55 


1.0 


28.o y| ; 


30 . 


70 


6.0 


28.0 |j ; ; 


0 


100 


7.0 


28.0 1 1 


0 


100 


9.0 


30.0 || 


AS 


55 
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Table 8 



Protocol IV (preparative) 



Tirae(min) 


Ftow irate 
(itilVtinb) 






0.0 


15.0 vi » 


98 


2 


1.0 


28.0 II if § 


lis 


5 


6.0 


.28.0 |f. gs;;Jf 




95 


7.0 


28.0 || • i 


1' 


100 


9.0 


30.0 s|. i ; 


.98 


2 



In this example, thejiutcgiiij^tof .was & Gilson 21 5 liquid handler 
with an 319 injection valvlibtiSi^ collector was a Gilson 215 

liquid handler. The gi^ieSpdmpis^^ nvo Gilson pump 306 models with 
50 SC pump heads. The dpti^ 307 pnmps with 1.5 SC 

pump heads. The cxiuilibr|t|)n^&i^^^ a programmable HPLC Gilson 
pump 305 model with a ;5<||c |uing3^d. The mixer was a Gilson 81 1 C 
dynamic mixer with an 80$ ^dri5i^l^c:modeL The pressure monitor was a 
Gilson 806 model prra$urc}4iomt^ HPLC detectors used were a 
Gilson i 70 model diode arf|y dSt^Sr}>Sith a MS detector Platform LC 
model from micromass. Tb&MSn^ mass 
analyzer with atmo^phcri^|«rs)dre t$a5zatian (API) source capable of using 
both atmospheric chcmic^^ni^c^i/iPCI) andMegaflow elcotrospray 
ionization probes,. The ra^spii^metcr is equipped with a rotary pump 
and a transformer. The sv|r|huigi ^feesr were two Gilson valve mates and a 
10 port Rhex>dyne switchi^ ACURATE 
by LC packing and an Up^umK ^iitfer. -The data collection system was a 
Digital CELEB GL-2 cono||tcrii ilbffifcr and Hewlett Packard Laser Jet 6P 
printer that included micro|aassMa^6iyfix NT 3.1 B6 work undeT Windows 
NT V. 4.0, OpenLynx Ve^|tn^Fif^onLyn^ and Gilson's Unipoint v. 
1.64 software. 

The automated prcpflPLG^jWS was assembled as shown below: 
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The tubing sizes ror^efi^rt^rfeas: follows: 
Prom the mixer to thfinj^ctof^tKfe injedtor to the column, the column 
to the UV diode array detector andfeiSvJhe UV to the splitter box was Green 
Peek, UpchurchScicntific,l®C^^J&i From the make-up pump 10 the 
splitter box was Green Pe^lUj&h^ INC 0.01 " ID. From the 

splitter box to the upchurcH^litteT;Wast5feen Peek, Upchurch Scientific, 
INC 0.007" ID. From the URChfircH^plHter to the waste reservoir was Green 
Peek, Upchurch ScierrtirVPfc^ the spliuerlo the fraction 

collector was 0.04 M ID (Tubing &ccwratc^C cat No. PE-1000 FC). 

The tubing sizes pcrtfe^We igfe of a 30 mL/min flow rate and a 
relatively small sorbent particle microtis or less) with the purification 
method described below. With thesfnaller tubing sizes typically found in 
conventional HPLCs, it wotaH be l ixtircmely difficult to achieve this hi^h of a 
flow rale, and, accordingly,*! would be extremely difTicull.lo perfonn the 
purification method. 

The diagram above illustrates the .path of sample isolation during an 
HP.LC.nifl.. After injection, die solvents from the gradient pump separate the 
components in column A while column B is being re-cquilibratcd by the rc- 
cquilibratton pump. A ten port Rtie&iyne switching valve controls this 
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actioa The separated comppbet^ UV diode array detector and 

then go to the splitter box. -ifit (^^ii^box, the flow splits in a.Ml 000 
ratio. Only one part goes to jbe:{ffi-^dilbe.remBinder goes to tiie waste 
reservoir after the compoutidtofMc^.& detected by UV or MS, and the 
fraction collection is triggered andttie sample collected. The flow that goes 
to the MS us diluted by a dilution pump with a flow of t .5 niL/mm for the 
electrospray (ESP) probe. :T^a^:tHe^iiijited flow is split again by a second 
splitter (an Opohurcb splitter) ^^a^rOJuyi^promiately 300 ^iL enters the ESP 
probe and the remainder ls s^ fo^waste A second splitter is not required 
for the atmospheric pressnr^^hefflc^ ioinzaiion (APCI) probe. Hie gradient 
pumps were controlled usirigUn^n^ 

Hie delay time when|th^I^iss^ing a peak and when the peak 
reaches the fraction, collcctbr^as^ time between the UV 

detector and the MS were meas^^:i^g'coumarin as a standard, using a 
mctlianol/watci' (50/50) niol^c:^^c}aid are shown below in Table 9. 



/. tibie9 



Probe 


Gradient 1 
flow rate 
(mL/imn) 


-Make-up 
flow fate 

%ni^mm) 


Time delay 

(second) 

MS-FC 


Time delay 

(second) 

UV-MS 


ESP 


22 


%£ • • 


20 


3.5 




28 


"'IS/ 


15 


9 




30 


■\s : ■ 


15 


9 












APCI 


22 




12 


23 




28 


m s : 


15 


12 




30 - £ ' 


ms; , 


15 


12 



The mass spectrometer wiis:. calibrated with PEG 200 to PEG 1 000 for 
mass calibraiion.priox to delay time rheasuremciit The mass spectrometer 
was tuned with two probesiat different flow rates. 

A variety of corapoimda; W^pa^Bed through the HPLC column 
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using the methods described te^ifi. ; %e cdmpouTids had molecular weights 
ranging from 100-650 g/mol, with sample sizes ranging from 0.1 to 200 mg, 
and injection volumes ranging firam SOiS 2000 microliters. 

The following examjije illustrates the use of the high throughput 
method for purification. ;: ? 

Example 2: Purification of a Small Library of Compounds 

A proprietary library of iott^tm^ was selected, and a TLC of 5 of 
the compounds was obtained* usffig 80/20. inethanol/water as eluent. The 
TLC is shown below. ; ' i 




TLC of proprietary compounds 



The TLC Rfs were calculated as being approximately 0.1 1 and 
correlated to: pre-defined anyiytit^^LC methods (methods II or III in 
Example 1). Methods II and^^rat -Separately evaluated to determine 
which provided the best separations. The chrornaiograrns (shown below) 
showed thai method II was better at purifying the compound from the 
impurities. 

The compounds of interest -Were purified on a preparative HPLC 
column, wiih an injection volume of 2 triL, and a concentration of. 150 mg 
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compound/ 2 mL DMF; TCc cSiitpkMds had retention times of between 
three and three and a. half niiroutes on fee preparative HPLC column. 




Following the purificat^^f tftb representative sample of 
compounds, a TLC (^wybe&w)^a^:i:dono on the entire library. The TLC 
shows thai all of the com^biim^is^f/ihteTesi.elute with approximately the 
same Rf [aboul 0.1). % \ \. 
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The preparative HPEC me^u^^ applied to all 450 compounds in 
the library, and an avcragc1^UriQ^|f^ was obtained, with an average yield 
of 28 mg. More than 85^ iqf! d^;^t^pouiicls had a purity greater than 95%. 

Those skilled initheirt ^tr^q^nize,;or be able to ascertain using 
no more than routine ex^d^e&t^iobL^^ariy equivalents to the specific 
embodiments of the invention d^(^bed herein. Such equivalents are 
intended to be encompass^b^Srfe/^llbwing claims. 



1 , Abstract 

An HPLC method wriicfepunfies and/or characterizes large numbers 
of related compounds, f6r ^£am^le;.those prepared for use in combinatorial 
libraries, is disclosed. The;bDhi©Duncis.are purified on a semi-preparative or 
preparative scale, cnablingirapiciprtparation of combinatorial libraries with 
minimal operator involvemj^U^ with a purity greater than 

about 90%. 
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